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INERT PUMP LEG ADAPTED FOR IMMERSION IN MOLTEN METAL 
Cross-Reference to Related Application 
5 This application is a continuation-in-part of application Serial No. 09/130,937, 

filed August 7, 1998 for "Advanced Motor Driven Impeller Pump for Moving Metal in a 
Bath of Molten Metal". 

Background of the Invention 
This invention is related to a structure for supporting a pump or similar 
10 apparatus immersed below the metal level of a bath of molten metal, such as aluminum 
or zinc. 

In my aforementioned co-pending patent application, I disclosed a vertical post 
or leg for supporting a pump immersed in a bath of molten metal beneath an overhead 
structure above the bath of molten metal. Certain pumps disclosed in my prior patent 

15 application are buoyant in a bath of molten metal because of their lower specific 
density. In order to locate the pump in a suitable position below the metal level, it is 
desirable to have one or more overhead support legs. I disclosed a support leg having 
a ceramic sleeve extending between the overhead structure and the pump. The 
ceramic sleeve material is resistant to the heat of the molten metal. An internal vertical 

20 graphite leg is disposed in the sleeve. The graphite leg has sufficient compressive 
strength to support the pump in the bath of molten metal but has a tendency to burn in 
the presence of heat and oxygen. I disclosed a means for protecting the graphite leg by 
providing an internal chamber around the graphite leg and in the ceramic sleeve. An 
inert gas, such as nitrogen, protects the graphite from burning. However, I have found 

25 in some cases it is unnecessary to have a gas filled chamber in the sleeve to protect 

1 



the graphite. Further, I have found novel means for introducing an inert gas into the 
ceramic sleeve to prevent burning of the graphite. 

Summary of the Invention 
The broad purpose of the present invention is to provide an improved vertical leg 

5 structure for supporting a pump immersed in a bath of molten metal beneath an 
overhead structure disposed above the molten metal. In the preferred embodiment of 
the invention a ceramic sleeve extends between the overhead structure and the pump 
housing. It has a sufficient height to hold the housing in the bath of molten metal. An 
internal leg of a graphite material is disposed in the sleeve to provide a vertical support 

10 between the overhead structure and the pump housing. 

A slight clearance between the ceramic sleeve and the graphite leg forms a 
chamber which is filled in various ways by both, gaseous and non-gaseous but inert 
materials. The leg comprises a vertical ceramic sleeve housing and a vertical 
graphite leg that extends between the overhead supporting structure and the pump 

15 housing. The sleeve covers that portion of the graphite exposed to the heat of the 
molten metal and above the metal line where severe burning of the graphite would 
occur due to the oxygen present in air. 

Still further objects and advantages of the invention will become readily apparent 
to those skilled in the art to which the invention pertains upon reference to the following 

20 detailed description. 

Description of the Drawings 
The description refers to the accompanying drawings in which like reference 
characters refer to like parts throughout the several views and in which: 



2 



FIGURE 1 shows a ceramic sleeve shielding a leg disposed in an atmosphere 
containing an inert gas; 

FIGURE 2 is a view of an alternative means for connecting the lower end of the 
leg to the pump housing; 
5 FIGURE 3 is a view of another support leg in which the graphite is shielded by a 

inert gas; 

FIGURE 4 is a view as seen along lines 4-4 of Figure 3; 
FIGURE 5 is a view in which the sleeve provides an inert chamber containing 
inert non-gaseous materials for protecting the graphite leg; 
10 FIGURE 6 is a view as seen along lines 6-6; 

FIGURE 7 is an enlarged fragmentary view of the inert chamber; and 
FIGURE 8 is still a further enlarged view showing the manner in which a nylon 
tape is wrapped around the leg to form a double chamber containing a porous cement. 

Description of the Preferred Embodiment 
15 Figure 1 shows a shielded leg 10 supporting a pump housing 12 beneath the 

metal level 14 of a bath of molten metal, such as aluminum or zinc. The upper end of 
the leg is connected to a cover plate 16. 

The cover plate has an opening 18. An annular plate 20 is mounted on the 
underside of the cover plate and has a central opening 22 aligned with opening 18. A 
20 fitting 24 has a gas-receiving passage 26 for receiving an inert gas, such as nitrogen, 
from a source of nitrogen 28 through conduit means 30. 

The pump housing has a frusto-conical opening 32 which extends between its 
upper and lower surfaces. A sleeve formed of a ceramic material that is resistant to the 
heat of the molten metal is mounted between mounting plate 20 and the top surface of 



the pump housing around opening 32. Sleeve 34 has a cylindrical configuration and 
has its upper and lower ends seated against mounting plate 20 and the pump housing, 
respectively. 

A graphite leg 36, having a sufficient diameter to provide a structured support 
5 between cover plate 16 and pump housing 12, has its upper end abutting the mounting 
plate and its lower end formed with a reduced frusto-conical exterior surface that is 
seated in opening 32. The lower end 40 of the graphite leg is threaded for receiving a 
fastening nut 42. 

Mounting plate 20 is attached by fastener means 43 to the cover plate. 
J io A cement, modified by adding boron nitrite or boronit paint (obtainable from 

M Alphatech, Inc., Cadiz, KY) is coated between the outer surface of the graphite leg, in 
J ) the areas of the thicker line 44, and the ceramic sleeve, as well as between the lower 
f" end of the leg seated in opening 32, and the upper end of the leg in contact with the 
p cylindrical skirt 45 of the mounting plate to provide a seal between the ceramic sleeve 
C 1 5 and the graphite leg that prevents the penetration of the molten metal. 
00 A Kawool gasket 48 is mounted between the upper end of the leg and the 

mounting plate. 

The graphite leg material has sufficient porosity to impregnate with the inert gas 
and create a chamber of inert nitrogen gas that prevents a combustible gas from 
20 permeating inside the ceramic sleeve to burn the graphite leg. 

Referring to Figure 2, an alternative means for connecting leg 36 to pump 
housing 12 is illustrated in which the lower end of the leg has been enlarged to provide 
a frusto-conical outer surface at 50 that mates with a frusto-conical interior opening 52 
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in housing 12 to provide a simple disassemble and removal of a damaged leg 
eventuity. 

The diameter of the leg is slightly smaller than the inner surface of the sleeve 
and of opening 52. A suitable inert cement 56 occupies the space between the ceramic 

5 shield and the leg. 

Referring back to Figure 1, the graphite leg has an axial passage 58 connecting 
passage 24 so that the inert gas (nitrogen) can pass along the major length of the leg. 
The graphite is sufficiently porous to house the inert gas and prevent the entry of either 
air or molten metal inside the sleeve - leg chamber. 

10 Figure 3 illustrates another embodiment of the invention. In this case, cover 

plate 16 provides an overhead supporting structure above metal level 14. Pump 
housing 12 is immersed in the bath of molten metal. Mounting plate 20 is disposed on 
the under side of the cover plate and connected by fitting 60 to a source of nitrogen 
under pressure 28 through conduit 30. Ceramic sleeve 62 has its upper end in 

15 abutment with a Kawool gasket 64 on the underside of the mounting plate to create a 
sealed chamber between the ceramic sleeve and graphite leg. 

The sleeve extends through a cylindrical opening 66 in the pump housing and is 
cemented by a suitable inert cement to the pump housing in the area indicated by 
heavy line 80. Graphite leg 70 is housed inside the sleeve and has at its lower end an 

20 enlargement to engage and support the pump housing. The outer diameter generally 

corresponds to the inner diameter of the sleeve but allowing for any desirable (not 

necessary) refractory cement 80 to join the leg to the sleeve and for thermal expansion. 

The upper end of the sleeve also abuts gasket 64. The lower end of the sleeve 

extends to the inner surface of the pump housing. 

5 



The graphite leg is formed with an external helical groove 68 which extends from 
its upper end to its lower end. Referring to Figure 4, the groove has an upper end 72 
in communication with a radial channel 74 in the leg. The inner end of channel 74 
terminates with a vertical passage 76 which is connected to conduit 30. Thus the 
5 nitrogen gas forms a helical shield around the vertical leg extending from its upper end 
to its lower end. A ceramic ring 78 is cemented to the sleeve to aid in preventing pump 
housing 12 from any vertical movement. 

Figures 5-8 show still another embodiment of the invention in which a ceramic 
sleeve 100 has its lower end in abutment and sealed with the pump housing. The 
3 10 upper end of the sleeve extends above metal level 14 to a position adjacent mounting 
^ plate 20. 

J A graphite leg 102 has its upper end in abutment with mounting plate 20 and its 

T lower end seated in an opening 104 in the pump housing. The lower end of the leg has 

b an annular groove 106. The housing opening 104 has an annular groove 108. The 

« 15 lower end of the leg is slightly smaller than the housing opening. Grooves 106 and 108 

m and the space between the lower end of the leg and the housing opening is filled with a 

cement in the area of the heavier line 110 to prevent any molten metal from entering 

the lower end of the ceramic sleeve, and to join the leg to the housing. 

The leg has an outer diameter smaller than the inside diameter of the sleeve to 

20 provide a tubular chamber 112. Preferably the chamber has a thickness, as illustrated 

in Figure 7, filled with respectively, a mix of boron nitride paint and a suitable 

refractory cement coating 114, a nylon tape 116 and outer layer 118, also a mix of 

cement and boron nitride paint. The nylon tape is cemented by a combination of the 

refractory cement and boron nitride paint which constitutes inner and outer layers 114 
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and 118. The nylon tape is wrapped in a helical wrapping as illustrated in Figure 5 
from the bottom of the cylindrical skirt 120 of the mounting plate 20 to the pump 
housing. When the cement mix has dried, an additional layer is applied over and 
around the helical tape to form layer 118. Prior to the cement mix drying, this 
arrangement is then disposed inside the sleeve to form a gas-free environment 
between the leg and the sleeve now filled with inert materials that shield the graphite 
sleeve from burning gases. 

Figure 8 is an enlarged view of the manner in which the tape is wrapped. It is 
preferably wrapped in an overlapping arrangement as illustrated at 122. Thus the 
nylon tape provides double cylindrical chambers of a ceramic low porosity cement 
which is both inert and non-wetting in aluminum. The boron nitride reduces the 
porosity of the cement and simultaneously increases the surface tension thereby 
eliminating the ability of molten aluminum or molten zinc to penetrate between the 
ceramic sleeve and the graphite leg. 

Having described my invention, I claim: 



Claims 

1 1 . An elongated support suited for positioning a pump or other similar device 

2 disposed below the metal level of a bath of molten metal to support structure disposed 

3 above the metal level, comprising: 

4 an upright housing of a material that is resistant to the heat and 

5 attack of the molten metal, said housing having an internal chamber; 

6 leg structure disposed in the internal chamber, said leg structure 

7 having a tendency to be combustible in the presence of oxygen and non-combustible in 

8 the presence of an inert material at such times as the housing is disposed in the bath of 

9 molten metal; and 

10 an inert non-gaseous material disposed between said housing and 

1 1 said leg structure to prevent burning of said leg structure. 

1 2. A support as defined in claim 1 in which the housing is formed of a 

2 ceramic material. 

1 3. A support as defined in claim 1 in which the leg structure is formed of a 

2 graphite material. 

1 4. A support structure as defined in claim 1 , including a refractory cement 

2 disposed between the leg structure and the housing. 

1 5. A support structure as defined in claim 1 , in which the housing comprises 

2 a vertical sleeve. 
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1 6. A support structure as defined in claim 1, in which the leg structure is 

2 smaller than the housing so as to form a chamber therebetween, said chamber being 

3 filled with cement. 

1 7. A support structure as defined in claim 6, in which the cement contains 

2 boron nitride. 

1 8. A support structure as defined in claim 7, in which a nylon tape is 

2 disposed between the leg structure and the housing to form a double chamber between 

3 the leg structure and the housing, and including a cement in said double chamber. 

1 9. A support structure as defined in claim 1, in which the leg structure 

2 comprises a vertical leg formed of a graphite material, the graphite leg having an upper 

3 end fastened to a support plate and a lower end fastened to a pump housing. 
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1 10. A support structure suited for positioning a pump or other similar device 

2 below the metal level of a bath of molten metal with respect to support structure above 

3 the metal level, comprising: 

4 an upright housing of a material that is resistant to the heat and 

5 attack of the molten metal, said housing having an internal chamber; 

6 leg structure disposed in the internal chamber, said leg structure 



7 having a tendency to be combustible in the presence of oxygen and non-combustible in 

8 the presence of an inert material at such times as the housing has a lower end 

9 disposed in the bath of molten metal; the leg structure comprising a vertical leg having 
10 a tapered lower end; 



11 a pump housing having a complementary end receiving the lower 

12 end of the leg; and 

13 means for fastening the leg to the pump housing. 

1 1 1. A support structure as defined in claim 10, in which said fastening means 

2 comprises a cement. 

1 12. A support structure as defined in claim 11, in which the fastening means 

2 comprises threaded means. 
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1 13. A support structure having a lower end suited for positioning an object 

2 such as a pump housing below the surface of a bath of molten metal, and an upper end 

3 suited for connection to structure above the bath of molten metal, comprising: 

4 an elongated support leg of a graphite material, a sleeve housing 



5 said support leg, said sleeve being formed of a ceramic that is resistant to the heat of 

6 the molten metal, both the leg and the sleeve having a length suited for connection to a 

7 support structure above the bath of molten metal and a lower end suited for connection 

8 to a structure immersed below the metal level of the bath of molten metal; 



9 means forming a helical groove between the interface of the 

10 graphite leg and the ceramic sleeve extending from the upper end of the leg to a 

1 1 location proximate said immersed structure; and 

12 a source of an inert gas, and means for connecting said source of 

13 inert gas to said helical groove to fill the groove. 

1 14. A support structure as described in claim 13, where the groove is axially 

2 located on the interface of the leg and the ceramic sleeve to generate an inert gas 

3 protective chamber. 
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became a^.labl* between the filing dale of the error amiiication ftftd the national or PCT international fHino dale of 1h* application. 



U.S. Parent Application 
Number t 



09/130,937 



PCT Parent 
Number 



Parent Firing Date 
(MM/DD/YYYY) 



08/07/1998 



Parent Patent Number 

(if sppiicabM 



□ Additional U.S. or PCT imentatfonal application numbers are Haled on a supplemental pnoffly snoet Sflached hareto, 

As a named in^enw. ( hereby aopemt «he feUewino reaped pwtMwterXe) to pwecute ihii application an* to transect all busmesa in the PflJant 

and Trademarn Office connected fflorowHh: 



□ RrmNsme^ 



Customer ^ 
Number m 



E3 Lin ragged prartftow(S) nemo and rtqislratjon mwtter beta* 



Charles Chandler 



ftagiatrittofi 



24,290 



Kami 



ftejgtvtreiian 

Number 



Q Additional registered pract«wnw(s) named on a wippaKnental sheet attached hereto. 



Please direct aU correspondence to: □ Cuatotmr 

, — 1 Number or label 



Name 



OR E CofTeepondence address below 



Charles W. Chandler 
"33150 Schoolcraft 



Country 



MI 



U.S.A. 



iTatephone | (7341 522-nQ2fl I Fa*|( 734 ) 5 22-5657 



2»P | 4s;sq 



evedto 
fine or 



I hyfr docU that aU mmnrtft rruda naram ot rny own 6w*rtg« *■ tn» rai an taitmtnn tract on imam™ »nd 
b^urwtf^rWmal thaw aMaflM* »ara nada with tfw fcnowtog* ih* wwmi Mm »W«nwjtt ih. hkt to ma* «• P™'"* <* 
^in^Cnr^und* sSl of Tie 18 Of IM UflMd Code and (Ml WW «*M r«M «MK.«mt may jaopardiza ^^c t 
tt» aoiuicalion or «nv aalaot iwad th&wn. 

Nanwof Sola or Fir* Inventdf: | LJa^ m* bean m«d for in. unsujned .rrwntor 




JP Additional inventors are being named on supplemental sheets ) attached hereto 
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PTO/SB/10 (6-95* 
Approved for use through 07/3 1/96 OMB 065 1 -00J 1 
Patent v\d T r|jyrf|fft Off ice . Ij? S DEPARTMENT frF COMMERCE 



VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS 
(37 CFR L9(f) & 1 J7(c))-SMALL BUSINESS CONCERN 



Docket Number (Optional* 
MJV-117-B-C.I.P. 



Applicant or Patentee: Jorge A. Morando 



Application or Patent No.; 
Filed or Issued: 



Tide: PERT POMP/ >IEG ADAPTED FOR IMMERSION IN MOLTEN METAL 

I hereby declare thai I am: 
n the owner of die jmall business concern identified below: 

E3 an of fidal of ihe small business concern empowered to act on behalf of die concern identified below: 
NAME OF SMALL BUSINESS CONCERN Alphatech, Inc. 



ADDRESS OF SMALL BUSINESS mumM^fj Rj,ygTYiSW Tra<n 



thereby declare that the above ifciri^^ 13CFR 121 II 

and reproduced in 37 CFKLM). for purposes of paying reduced fee* to the United States Patent and Trademark Office, in thai die number 
of employees of the concern, including those of its affiliates, docs not exceed 500 persons, for purposes of this statement, ( i ) the number 
of employees of the business concern is the average over the previous fiscal year of the concern of the persons employed on a AiuMime. 
pan-time or temporary basis during each of the pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, 
direcdy or indirectly, one concern controls or has the power (o control the other, or a third party or partes controls or has the power to control 
oouY V 

I hereby declare that^ghis under contractor law have been conveyed to and remain with the small business concern identified above 
with regard to the invention described in: 

Qgj the specification filed herewith with tide as listed above. 
q die application identified above 

□ toepeiem identified ibove: rl 

If the righu held by the above identified small business concern are not exclusive, each individual, concern Of organization having 
rights in the invention muscle septate verified statements avenwg to their status as small entities, and no rights to the tnvenuon are held 
by any person, other ton the inverter, who would not qualify as an independent inventor under 31 CFR ! .9(c) if that person made the 
invention, or by any concern whichwould not qualify as a small business concern under 37 CFR 1 .9(d), or a nonprofit organization under 
37 CFR 1.9(c), 

Each person, concern or organization having any righu in the invention is listed below: 

□ no such person, concern, or organization exists. 

£}§ each such person, concern ojc organization u listed below. 

Jorg^A* Kbrando 
526 I&A?ex^erf Trail 
Cadizf Kr£42211 

Separate verified su«Wu are required from each named person, concern or organization having rights to the invention averring 
to their status as small endues, (37 CFR 1.77) 



I acknowledge the 

entity status prior to payirt| mx thVome of paying, the earliest of the issue fee or any maintenance fee due after the date on which status 
as a small entity is no longer appropriate, (37 CFR 1.28(b)) 

x 

I hereby declare that^suieinems made herein of my own knowledge are true and that all statements made on i nformauon and belief 
are believed to be true: andftrther thw these statements were made with the knowledge that willful false statements and the lixe so made 
an punishable by fine or|n^sonmeni or both, under section 1001 of Tide 18 of the United States Code, and that such willful false 
statements may jeopartSze the validity of the application, any patent issuing thereon, or any patent to which this verified statement is 
directed. 



HAM£ Of PCKSOM 51GI 



itbrcre A. Morando 



TITLE OF PERSON IF OtHER THAN OWNER ^E§§idtent__ 
address OF PERSON ^Wj fSZg^verview^ Trail 



SIGNATURE. 



Burden Hour Sutemenc Thu 
the unoufic ef uroe you tie rcqgi 
DO NOT SEND FEE5 OR COl 




DATE. 



Oui tern Uvsuld btteat io ifte Chief tofomwKW Ofneer. rvm «4Tr»dwrwk Oflfce. WuIumwji. Pt -u.. 
TO THIS ADDRESS. SEND TO: Auijunt Camnuuioner for PileoU. wuhiflgioa. DC 10131 
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PTCVSB/Q* (6-95) 
Approved for use through 07/} OMB 065 1-003 1 
Patent and Trademark Office; U S DEPARTMENT OF COMMERCE 



VERIFIED STATE^NT CLAIMING SMALL ENTITY STATUS 
(37 CFR 1Mb #2T(b))-INDEPENDENT INVENTOR 



Applicant or Patentee: &Otfe A, Morando 



Application or Patcm No,; 
Filed or Issued; 



Till, 



INERT PUMP fc'WjRPTED FOR EMERSION IN MOLTEN METAL 



As a below named inventor, I hereby declare that t qualify as an independent inventor as defined in 37 CFR L9<c) for 

\ the Patent and Trademark Office described in; 



purposes of paying n 
(3 the specification fifed 
O ihc applicaoon idc|Ufie^above. 
O the patent tdenufi^| abov^. 




with title as listed above. 



( have not assigned, gni^^ cbi^eyed or licensed and am under no obligation under contact or law to assign, grant, 
convey or license any hps in ie invention to any person who would not qualify as an independent inventor under 37 
CFR \Mc) if that person iki made the invention, or to any concern which would not qualify as a small business 
concern under 37 CFR |'Jj|d) dfj& nonprofit organization undeT 37 CFR \Mt). 

Each person, concern or ^anizpon to which I have assigned, granted, conveyed, or licensed or am under an obliga- 
tion under contract or iav|to assign, grant, convey, or license any rights in the invention is listed below: 

O No such person! 

E3 Each such per 
Alphat 

526 Ri^vip Trail 
Cadiz, 




i, or organization exists, 
or organization is listed below. 



Separate verified stater 
rion averring to their st 

1 acknowledge the duty l 
entitlement to small emir 
nance fee due after the < 

(hereby declare that all \ 
don and belief are believe 
sta'cmr nrs and the like sol 
United States Code, and t 
issuing thereon, or any | 

Jorge A. Mora 



£211 



{ are required from each named person, concern or organization having rights to the invert- 
i sriiali endUes. (37 CFR L27) 

M 

m this application or patent, notification of any change in status resulting in loss of 
tprior to paying, or at the time of paying, the earliest of the issue fee or any mainte- 
" i status as a small entity is no longer appropriate, (37 CFR 1.28(b)) 

f made herein of my own knowledge are true and that all statements made on inform*- 
i beifue; and further that these statements were made with the knowledge that wjUful false 
: punishable by fine or imprisonment, or both, ur^er section 1001 of Title 18 of the 
i willful false statements may jeopardize the validity of the application, any patent 
yhjch this verified statement is directed. 




an 



NAME OF INVENTOR 



Signature Of inventor 
Date 



NAME OF INVENTOR 



Signature of inventor 



Date 



Ourden Hour Siiiemcm; Thu form u t 
DO NOT SEND OR ( 



^^OktJ noun to complete. Time will vwy df pouiuif upon ir* MfOi of tea upw^av.Any cmmu cn 
mt&sfvm ttaiM be *em lo Ok Chief infwmiDcn Officer, Pucm «*4 Tndcmirk Office. WiAup. DC 2023 1 
RMS TO THIS ADDRESS. SEND TO; Assuuu Commwioofir for Pticac^ Wuhmjuw, DC 2023 1, 



